Hypoxia increases macrophage motility, possibly by decreasing the heparan sulfate proteoglycan biosynthesis.
Macrophages are recruited and retained in hypoxic sites in atherosclerotic lesions and tumors. Furthermore, macrophages are suggested to be a major source of HSPG synthesis in atherosclerotic lesions. HSPG are, among other things, known to regulate cell motility, cell adhesion, and receptor interaction. The aim of this study was to investigate the effect of hypoxia on HSPG expression and macrophage motility. We also explored the potential regulation of HSPG by the transcription factor HIF-1alpha. The nondirected cell motility was increased in HMDM after 24 h exposure to hypoxia (0.5% O(2)) compared with normal cell culture condition (21% O(2)). Enzymatic degradation of HS GAG further increased the motility of the HMDM in hypoxia, indicating a role of reduced cell-associated HSPG in the increased HMDM motility. HMDM exposed to 24 h of hypoxia had lower mRNA expressions of syndecan-1 and -4 compared with cells exposed to normal cell culture conditions. Protein levels of syndecan-1 were also decreased significantly in response to hypoxia, and cells subjected to hypoxia had lower mRNA expression for key enzymes involved in HS biosynthesis. In addition, hypoxia was found to reduce the relative content of HS GAG. Transfecting THP-1 cells with siHIF-1alpha indicated that this transcription factor was not involved in the hypoxia-induced modifications of HSPG expression. Given the documented multiple functions of HSPG in macrophage behavior, the hypoxia-induced modifications of HSPG may be of relevance for the development of atherosclerotic lesions and tumor progression.